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UNIVERSITY OF ILLINOIS,
Agricultural Experiment Station.
URBANA, JANUARY, 1898.
BULLETIN No. 49.
THE SUGAR BEET IN ILLINOIS.
The results of experiments and investigations by the Experiment
Station to determine the possibilities of the Beet Sugar Industry for
Illinois show :
1. That Illinois can produce sugar beets of excellent quality for
manufacturing purposes.
2. That this production is not limited to particular soils or sections
of the state.
3. That Illinois possesses many advantages for the development
of the industry such as good soil, plenty of fuel, lime rock and pure
water, besides good markets and the best of transportation.
4. That under present conditions beets can be produced at a cost
which will insure comparatively large profits for both grower and
manufacturer.
5. That accurate knowledge of the practical details of the work
and cooperation between grower and manufacturer are absolutely
essential to success.
WHAT THE EXPERIMENT STATION HAS DONE.
It conducted experiments last year that show without doubt that
Illinois can excel in the beet sugar industry whenever its citizens choose
to undertake it seriously. It sent a trusty employe to the fields and
factories of Nebraska to collect detailed information upon the growth
of the crop, the profits of the business, the organization and starting of
the enterprise, and the dangers and difficulties that experience has dis-
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covered. It has brought into this bulletin, so far as space would permit,
all the information and counsel possible, and it does not hesitate to
recommend the business to the people of the state as an industry that is
exceedingly profitable, nor to say that now is a favorable time to start.
Acknowledgments are due to the management at both Grand Island
and Norfolk factories for courtesies extended to our representative and
to the numerous individuals and companies that have contributed to the
value of this publication by furnishing detailed information and by loan
of cuts of special machinery.
That portion of the bulletin including analysis of samples grown in
this state was prepared by Mr. C. G. Hopkins, who personally con-
ducted all analyses, and the rest was prepared by Professor P. G.
Holden, who has in charge the general subject of sugar beet
experimentation.
WHAT THE EXPERIMENT STATION PROPOSES TO Do.
From now on the locality is the unit for purposes of experimenta-
tion. Communities should organize, remembering that it would take
fifty good factories to manufacture the sugar consumed by the citizens
of Illinois, for which they pay annually some twelve million dollars. It has
cost the Station much time, effort, and money to show that Illinois is
by nature a sugar producing state and to point out the principles
essential to success, and this work cannot be repeated. No general dis-
tribution of beet seed, therefore, will again be made, neither does the law
permit analyses for private individuals. There are, however, many local
questions and matters of education in methods of beet culture and in
the establishing of factories that are of fundamental importance to any
community that is thinking of growing beets on a commercial scale.
The Station desires to be helpful and proposes to cooperate with any
locality or organization that is seriously interested and is willing to com-
ply with the following conditions :
1. To secure an organization or some kind of union between not
less than five citizens of the community within a radius of five miles
from a common center.
2. To raise five trial fields of at least one-fourth acre each in rep-
resentative soil and according to directions furnished by the Station.
3. To record data and collect samples as directed by the Station,
and send them for analysis, transportation prepaid.
Communities desiring such assistance should arrange in advance
upon the plan indicated above and at the earliest possible date. Seed
will be supplied from here free of cost.
E. DAVENPORT,
Director.
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CAN ILLINOIS PRODUCE SUGAR BEETS PROFITABLY AS A
COMMERCIAL ENTERPRISE?
In the spring of 1897 high grade seed of the Original Klein Wanz-
leben variety, furnished by the United States Department of Agricul-
ture, was sent with printed instructions for growing to 600 persons
representing all sections of the state. Over 400 samples of beets
from 64 counties of the state were returned to the Station during the
months of October and November for analysis, and the tabulated re-
sults with brief explanations are given on the following pages. In study-
ing these results it must be distinctly borne in mind that with very few
exceptions the beets were grown by persons having no practical knowl-
edge of the details of this peculiar industry, printed instructions being
their only guide. It is to be regretted that, owing to lack of space,
the full reports from the individuals growing the samples of beets, as to
kind of soil, cultivation, etc., cannot accompany the analytical data,
since they would readily explain many of the cases where low per cents,
were obtained. Indeed the instances where beets received even normal
treatment are the exception, rather than the rule. But this does not
make the results obtained less valuable. If good beets can be produced
under such conditions, there certainly can be little doubt as to the
results when our farmers have become acquainted with the details of the
industry. For marketable grades of beets see " Contract" on page 25.
ANALYTICAL METHODS, EXPLANATIONS OF TERMS, ETC.
In no case was a single beet analyzed, and as a rule, five or six
beets were taken as a sample for analysis, the weight of the sample
being taken after the beets had been washed and topped according
to factory methods. The average weight was obtained by dividing the
weight of the sample by the number of beets taken. The beets were
then reduced to pulp and a large sample of the juice expressed.
The per cent, of solids in juice was obtained by means of standard
Brix hydrometers, and the per cent, of sugar in juice was determined
by the polariscope.
The purity coefficient means the per cent, of pure sugar in the
total solid matter found in the juice, and is obtained by dividing the per
cent, of sugar in the juice by the per cent, of solids in the juice.
For example, if the juice from a sample of beets contains 12 per
cent, of sugar and 15 per cent, of solids its purity coefficent is 80; that
is, in 100 pounds of the solid matter from the juice there are 80 pounds
of sugar and 20 pounds of impurities. This is a very important matter,
because the impurities are not only a total loss in themselves, but they
have the effect of preventing the crystallization of about an equal
4 BULLETIN NO. 49. [January,
amount of sugar, so that for the case in hand, it is possible to obtain only
about 60 pounds of sugar instead of the 80 pounds which are present.
The per cent, of sugar in beets is found by multiplying the per
cent, of sugar in juice by .95. This assumes the fresh beets to contain,
as they do, an average of 95 per cent, of juice, although the per-
centage varies from about 94 per cent, to 96 per cent. It is thus possi-
ble to introduce an error of one or two-tenths per cent., which for the
practical purposes of the work is insignificant, especially when we
remember that the variation in different samples of beets carefully
selected from the same plat is several times greater. (See tables
i and 4).
These are the established analytical methods employed in beet
sugar factories, and the results given are strictly comparable with
analytical data from factories.
As a rule the size of the beets has a marked influence upon the per-
centage of sugar, the smaller beets having a high percentage of sugar
and the larger beets a low percentage. This fact should always be
borne in mind when studying tables of sugar beet analyses.
The true basis for sugar beet growers should be the highest yield of
crystallizable sugar per acre. With beets much above two pounds aver-
age weight the percentage of sugar and the purity coefficient will be
too low to secure the best results, while from beets of much less than one
pound average weight the yield will be too low for the greatest profit,
although the percentage of sugar and the purity coefficient may be high.
In the following tables the most important data are, average weight
of beets, per cent, of sugar in beets, and purity coefficient.
While all of the samples analyzed are reported in the following tables,
it should be constantly borne in mind that samples of beets which give
poor results are not necessarily evidence that good beets cannot be
grown in the locality from which they came, or even on the same spot
of ground. It is far more likely that the failure is due to ignorance or
negligence as to the proper conditions and methods of growing sugar
beets.
On the other hand samples which show a good quality are positive
evidence that good beets can be grown in the locality from which they
came.
Beets which were badly wilted when received were not analyzed.
Several samples which were slightly wilted were analyzed. They are
marked "wilted" in the tables. The effects of wilting are to decrease
the weight of the beets and to increase the per cent, of sugar and solids.
The purity coefficient is not affected.
In arranging the tables of results, the state is divided into the three
general sections, northern, central and southern.
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METEOROLOGICAL RECORDS, 1889-1897.
TEMPERATURE, DEGREES, FAHRENHEIT.
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Results from the beets grown on the Experiment Station Farm, 1897'.
The results shown in table 2 were obtained from beets planted May
i ith. It will be observed that the Original Klein Wanzleben makes the best
showing, averaging over one pound in weight, about 15 per cent, sugar
in the beets, and 85 purity coefficient. The Improved Klein Wanzleben
and the Short French gave very satisfactory results, while the Long
French were of only medium quality.
It should be understood, however, that these results are from a
single year's experiments, and are not to be considered as final.
TABLE 2. ANALYSES OF SUGAR BEETS FROM STATION FARM, VARIETY TESTS.
r
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Table 3 shows the results obtained from an experiment to deter-
mine the quality of the beets at different times of harvesting. The
plat one by six rods selected for the experiment had been planted May
2ist with the Original Klein Wanzleben variety.
The first samples were harvested and analyzed September i4th,
samples being taken thereafter at regular intervals of one week for a
period of ten weeks. Four samples of five beets each were taken at
each time.
GENERAL REMARKS ON THE RESULTS OF THE EXPERIMENTS OF 1897.
To make an average of the results of all samples analyzed or even
of all samples from any special section would be manifestly misleading,
because every sample must be studied by itself, and in the light of all
data given regarding conditions under which the beets were grown.
It maybe said, however, that the season's experiments demonstrate
conclusively that it is possible to produce beets of excellent quality in
all of the general sections of the state. In most cases the beets returned
for analysis were above the grade required for factory use, and where
this is not the case the reason for the poor quality is usually clearly
apparent from the data at hand regarding the conditions under which
the beets were grown.
INJURIES.
A few cases of injury by insects have been reported, all by the
striped potato beetle (not the Colorado beetle) or by the false chinch
bug (Nysius Angustatus) and not the true chinch bug which is limited
to the grass family. Experience in Nebraska has found the crop to be
peculiarly free from insect and fungus injuries.
ILLINOIS AS A SUGAR PRODUCING STATE.
A variety of conditions determine the sugar producing capacity of
a state. The business is one calling for expensive manufacturing plants
and for most intensive methods in agriculture. While the plant should
be so established as to admit of expansion, yet from the nature of the
business it cannot begin on a small scale and establish itself by degrees
as conditions improve and experience is gained. It must begin full-
fledged and the magnitude of the enterprise, even at the minimum, and
the variety of the interests involved, admit of few mistakes and no
positively unfavorable conditions. Every circumstance bearing upon
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TABLE 3. ANALYSES OF SUGAR BEETS FROM STATION FARM, TIME OF HARVEST.
Laboratory
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TABLE 4 ANALYSES OF SUGAR BEETS FROM STATION FARM. DEPTH OF PLOWING.
Laboratory.
No.
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the success *of such an enterprise should be known and estimated as far
as possible in advance. Moreover, because of the bulk of the crop and
the cost of transportation, the factory must be situated very near the
beet producing region, and may not, as in the flouring business, be located
in a distant city. This brings grower and manufacturer close together
and affords opportunity for endless friction. Here is large capital tied
up in an expensive plant that is idle for two-thirds of the year yet seek-
ing profitable returns in amounts so great as to attract attention among
the growers, some of whom through ignorance or other cause are cer-
tain to incur heavy losses. Friendly relations between these diverse
interests are absolutely essential to success, and they can be maintained
only when the most exact information generally prevails touching every
detail. No mistakes must be made in choosing location, in drawing
contracts between grower and factory, or in the process of growing, or
of manufacturing. At the outset, therefore, no item involved is too
trivial for careful consideration, and before this new enterprise comes
into the state every factor, favorable and unfavorable, must be reviewed.
QUALITY OF BEETS. Experiments conducted during the past season
as reported in the tables of this bulletin show conclusively that beets of
excellent quality may be produced in all the general sections of the
state. It is not surprising that some of the samples analyzed were
below grade when it is remembered that often the beets were grown in
single rows and always without expert knowledge of the needs of the
crop. As conditions were, nearly every locality returned many excellent
beets, and it is not too much to conclude that the soil and climate of
Illinois are eminently adapted to the growth of an excellent quality of
beet. This would seem to be at variance with the experience at Chats-
worth and Freeport some 30 to 35 years ago when failure was due to a
variety of causes, prominent among which may be mentioned: lack of
knowledge of practical details on the part of both grower and manu-
facturer; lack of support on the part of growers; lack of the im-
proved methods of today. Now, however, the beet has been improved
by selection and breeding until it carries a higher per cent, of sugar,
and with the diffusion process, the relative amount of sugar recovered
is vastly greater than before. Under present conditions the deep prairie
soils are even preferable to sandy soils, because of increased yield, and
the sugar industry is coming into the richer lands.
YIELD. There is abundant proof that Illinois can produce large
yields of beets. Ten to fourteen tons per acre of marketable beets
were grown the past season at the Station farm under ordinary treat-
ment, with no special tools and upon land that has been cropped for
many years. Reports of much higher yields have come from many
sections of the state. While 12^ tons per acre would be a fair average
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for Illinois, no good farmer would be satisfied with less than 15 tons.
Experience confirms the statement that with beets, as with other crops,
other things equal, the better the soil the better the yield; and there is
every reason to know that the rich prairie soils of Illinois are especially
adapted to heavy yields of sugar beets. But they must be crowded
until the individual beets are reduced in size from a possible ten or
twelve pounds to the proper weight of one and a half to two pounds.
LABOR. Beets cannot be raised with the tools or the methods that
are successful with Indian corn. After making use of the best special
machinery there yet remains a large amount of hand labor, and this
must be performed in case of large areas not by the regular force upon
the farm, but by a larger number employed for the special purpose.
This calls for an additional force of laborers during the growing and
harvesting seasons, and indicates the neighborhood of a city or a consider-
able town as the most likely source of the hand labor involved in the
production of a crop of sugar beets. It would be little else than folly
to undertake the growth of beets on a commercial scale, except by aid
of such labor as has been indicated, and even then good management
will be needed to keep the cost of production down to the standard of
$32.00 per acre.
COAL AND LIME. Large quantities of both coal and lime are im-
perative for factory use, and the nearer the actual supply the less the
cost of transportation.
There are 874 coal mines in the state with a yearly output of some-
thing over seventeen million tons. This abundant supply of soft coal over
nearly all the state south of the Illinois river, together with excellent
facilities for cheap transportation over railroads free from heavy grades,
brings the cost exceedingly low and prices range from a dollar a ton up.
Almost any coal will answer the purpose, but the lime must be com-
paratively free from soluble minerals, because soluble salts in either lime
or water have the same effect as when in beets, which is to prevent the
crystallization, and therefore to cause the loss of nearly or quite their
full equivalent of sugar. The state is nearly everywhere underlaid by
coal and lime, but in the absence of a state agricultural and economic
survey a letter of inquiry, touching the Illinois supply of coal and lime
was addressed by the Director to Professor C. W. Rolfe, Geologist of
the University. His reply is quoted in full.
URBANA, Jan. 19, 1898.
Professor E. Davenport,
Director Experiment Station,
DEAR SIR: Referring to your recent inquiry regarding the limestone and coal
deposits of our state which could be made available for the manufacture of sugar
from beets, will say, I deeply regret my inability to give you the specific information
you desire.
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The geologic investigations which have heretofore been undertaken by the
state were confined almost exclusively to stratigraphy and paleontology, leaving our
natural resources practically untouched. I earnestly hope this will be remedied in
the near future.
First as to coal. If a line be drawn from Danville, Vermilion County, through
Paxton, Ford County, Wilmington, Will County, Rock Island, Rock Island County,
thence south following the general direction of the Mississippi, but at a distance of
say 25 miles eastward to the north line of Union County, thence east to the state
line, all counties, with very few exceptions, included in the enclosed area, would be
able to furnish coal of suitable quality and in sufficient quantity to meet all probable
demands, and to counties without this area our many lines of railroad are able to
supply coal almost as cheaply.
Second as to limestone. Very few analyses of Illinois limestones have been
made, but basing an opinion on these, and a considerable field acquaintance with the
rocks of the state, I do not hesitate to express the opinion that accessible deposits
which will meet your requirements, can be found in at least four-fifths of the counties.
I append a short list of typical outcrops which I feel sure would meet your demands.
Trenton Limestone (Blue), Galena, Jo Daviess County.
Trenton Limestone, Thebes, Alexander County.
Niagara Limestone, Grafton, Jersey County.
Niagara Limestone, Joliet, Will County.
Hamilton Limestone (Gray), Rock Island County.
Oriskany Limestone, Jackson County.
Burlington Limestone, Gladstone, Henderson County.
Burlington Limestone, Quincy, Adams County.
Keokuk Limestone, Nauvoo, Hancock County.
St. Louis Limestone, Rosiclare, Hardin County.
Chester Limestone, Chester, Randolph County.
There are also many deposits in the coal measures which would be suited to
this use. Respectfully submitted,
C. W. ROLFE, Professor of Geology.
WATER. Immense quantities of water are required at the factory
for washing beets, and this maybe afforded by a river or a small stream.
The most cursory glance at the map will show the. state to be abundantly
supplied with running water. But for the work of diffusion an abund-
ant supply of comparatively pure water is required, and the following
letter is in reply to a request for explicit information concerning the
character of the water supply of the state:
UNIVERSITY OF ILLINOIS, January 20, 1898.
Professor Eugene Davenport,
Director Agricultural Experiment Station,
DEAR SIR: In reply to your query regarding the water supplies of Illinois
with respect to the use of water in the manufacture of sugar from beets, I would say
that in most regions of the state water that is sufficiently pure for this purpose is
available. In some districts of the state waters drawn from the deeper wells are
charged with a considerable amount of chlorides and, in some cases, of sulphates;
but through most of the sections of the state waters drawn from drift wells and also
those drawn from wells in rock are comparatively free from sulphates or chlorides,
the mineral matters consisting mainly of carbonates of calcium and magnesium, and
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would be well suited to use in the manufacture of beet sugar. Some deeper drift
wells yield waters which are charged with considerable quantities of organic matters,
but these are present in less quantity than is commonly found in surface water, that
is, river and lake waters; consequently in my opinion they would be serviceable in
this manufacture. Yours very truly,
ARTHUR W. PALMER,
Professor of Chemistry.
TRANSPORTATION AND MARKETS. Besides enjoying the advantages
of four navigable rivers, Illinois is better supplied with railroads than
is any other state in the Union. One hundred and nine separate lines
are operated within the state with an aggregate length of over 10,500
miles, and with 2,740 stations. This vast mileage is in the hands of
about sixty great companies whose trunk lines communicate with the
East, and with the West, with the Great Lakes, and with the Gulf, and
focus at the great trade centers, Chicago and St. Louis. Of the 102
counties of the state, but three are without railroad facilities; two of
these lie upon the Ohio river and one between the Mississippi and the
Illinois.
ADVANTAGES UNEXCELLED. With an inexhaustible supply of coal
and lime well distributed over the state; with numberless rivers and
small streams everywhere, and with an abundance of excellent well-
water; with unequalled river and railroad transportation; with easy and
direct access to two of the greatest trade centers, and with its natural
relations to both the Gulf and the Great Lakes, it would seem that Illi-
nois possesses ideal factory conditions.
That the soil and the climate of Illinois are adapted to the pro-
duction of large yields of beets of excellent quality is abundantly shown
by the experiments of the past year, which are held to be conclusive
for the northern and central sections, and for a large portion of the
southern section.
While the laboring population of the state is at present located
with reference to other industries, there is every reason to suppose that
in Illinois as elsewhere it would be attracted to the beet fields at the
proper season. The neighborhood of the larger coal mines would
furnish ideal conditions for hand labor in beet raising.
WHAT REMAINS TO BE DONE. But one thing remains, and that is
the education of the people in the details of a new industry, with all
that this implies. The people who are to grow beets must learn how to
produce profitable crops from the very first, and friendly relations must
be established and maintained between grower and factory in order that
temporary or permanent failure may be averted. Experience elsewhere
has shown the importance of a good start, and the disaster of hasty
procedure at the outset; it has everywhere demonstrated the absolute
necessity of accurate knowledge well diffused throughout the community.
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The growing of sugar beets is eminently intensive agriculture. The
methods and machinery with which our people are best acquainted and
the experience gained from growing corn will not avail. Many of the
fundamentals are entirely opposite, as for example, that the largest beet
is not the best one. The business needs special tools, special methods,
and special attention. Large values will go into the crop at best, and,
if not well bestowed, loss will surely follow, and the grower will tend to
blame either the business or the factory.
It is not that the beet sugar business is extremely hazardous, nor
that the margin of profit is narrow. Well conducted, the business is
very profitable to both grower and manufacturer under anything like
present conditions. But our people are not as yet acquainted with in-
tensive agriculture, and the necessary heavy outlay per acre. Neither
are our farmers accustomed to close contact with extensive manufactur-
ing plants employing large capital. This new knowledge must be
gained and these new relations become habitual, and nothing but the
most careful and concerted action will quickly and smoothly accomplish
the end.
WHAT is NEEDED. Not state bounty, nor public patronage, but
united community interest, and detailed information. The present
tariff makes conditions exceedingly favorable for the introduction of
this new industry into the United States, and experience has shown
that to enlist public favor in the way of bounty or other advantage is
not only unnecessary under present favorable trade conditions, but that
it only serves, speedily to draw down upon the infant industry the
public wrath, and to introduce a third party that is disposed to assume
the attitude of a beguiled and disaffected patron. The business needs
not special favor but special care and special knowledge, and this care
must be observed, and this knowledge must be acquired by the growers
themselves.
Moreover, individual exertion is of little moment except to arouse
and engage the community or at least enough of the community to sup-
port a factory. This factory should be built with a view to enlarge-
ment as the business expands, but it must not be built upon the smallest
possible plan for then the expense of management will surely absorb all
profits. In all this matter the community must organize and work
together, and when once the contracts are drawn every man should
render loyal support to the capital that has been invested.
COST AND PROFIT IN GROWING BEETS.
When it became apparent that beets of good quality could be pro-
duced in Illinois the writer was authorized to visit Grand Island and
Norfolk, Nebraska, to secure the most trustworthy information possible
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relative to the commercial success of the industry. This question must
be considered in the light of both the grower and the manufacturer, for
the interests between them must necessarily be mutual. Neither can
succeed without the other, consequently there must be a profit for both;
and unless these profits can be shown to be comparatively large from
the outset, neither the farmer nor the capitalist, if judicious, will venture
upon a new industry in which, at best, experience must be gained at the
expense -of profits. Nor will they continue in the business, if from
want of proper methods, or other causes, the first experiences are dis-
astrous.
Through the kindness of Manager Ferrar of the Grand Island
Factory, the Station is able to insert the following contract which is the
basis of operations at both the Nebraska factories, and does not d44fer
materially from those in use at other American factories:
To raise rich beets it is absolutely necessary to have a full stand, therefore you
cannot plant too much seed. It is unadvisable to silo beets before October i5th, but
all beets if ripe should be in silo by November ist.
FARMER'S CONTRACT TO FACTORY.
Acres.
No 189....
For and in consideration of One Dollar, in hand paid, receipt whereof is hereby
acknowledged, I, do hereby agree with the Oxnard Beet
Sugar Co. to plant, cultivate and harvest to the best of my ability and in a husband-
like manner acres of sugar beets on the farm occupied by me, located. . . .
in Section Township Range
County of , and upon the following terms and conditions, viz:
That seed or planting the aforesaid acreage is to be furnished to me at 15 cents
per pound F.O.B. Grand Island, and I hereby agree that I will not sell or give away
any such seed, and that I will deliver all beets grown therefrom at the factory at such
times as agreed upon in this contract, with tops closely and squarely cut off at the
base of bottom leaf, said beets to be free from dirt and in a marketable condition, for
the sum of $4.00 per ton, provided, however, that said beets shall contain not less
than 12 per cent, sugar to the weight of the beet with a purity coefficient of 80, and
the sum of $4 oo per ton will also be paid for all beets containing not less than 14
per cent, sugar regardless of purity and for all beets of 13 per cent, sugar and a
purity coefficient not lower than 78.
That all seed furnished for the replanting of beets under this contract shall be at
a price of 15 cents per pound, F. O. B. Grand Island, and the amount due for seed
shall be paid for by me in cash or be deducted from the first payment for beets de-
livered.
That to secure a full stand I will plant on the acreage specified all the seed
furnished by the Oxnard Beet Sugar Co., same not to exceed twenty pounds per acre.
That all beets must be kept free from frost, it being distinctly understood that
the Oxnard Beet Sugar Co. will only accept beets that are in a sound condition at the
time of shipment.
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That beets are to be delivered at the option of the Oxnard Beet Sugar Co. upon
reasonable notice from the Company, on its order, at any time prior to October i5th.
After that date the Oxnard Beet Sugar Co. shall have the option of ordering in beets
as they may require, provided, however, that they order for shipment of the beets so
grown, in all, not less than four tons of beets per acre of the acreage to be harvested,
previous to the 5th day of November, 1898, and not less than six tons per acre pre-
vious to the ist day of January, 1899, and not less than eight tons per acre previous
to the ist day of February, 1899, and all the remainder previous to the aoth day of
February, 1899.
That should any beets grown under this contract fail to come up to the above
standards for which $4 oo per ton is to be- paid, they will then be paid for at the fol-
lowing scheduled prices:
For all Beets containing not less than
13 per cent, sugar and a purity coefficient of 76, I &
,
..
~ . , ( ff3-75 Per ton -
12 per cent, sugar and a purity coefficient of 79, )
13 per cent, sugar and a purity coefficient of 75, )
12 per cent, sugar and a purity coefficient of 78, j
13 per cent, sugar and a purity coefficient of 74, ]
12 per cent, sugar and a purity coefficient of 76, V $3.25 per ton.
TI per cent, sugar and a purity coefficient of 78,
13 per cent, sugar and a purity coefficient of 73, j
12 per cent, sugar and a purity coefficient of 74, V $3.00 per ton.
ii per cent, sugar and a purity coefficient of 75,
For all Beets below 13 per cent, sugar and a purity coefficient of 73, j
12 per cent, sugar and a purity coefficient of 74, V $2. 50 per ton.
ii per cent, sugar and a purity coefficient of 75, )
However, no beetswill be received at the factory containing less than 10.5 per
cent, sugar and a purity coefficient of 73.
It being distinctly understood that said low grade beets shall not be delivered by
me until after the Oxnard Beet Sugar Co. shall have worked up all beets that reach
the required standard of 12 per cent, of sugar with a purity of 80, unless the Oxnard
Beet Sugar Co. should otherwise direct, and that said Oxnard Beet Sugar Co. shall
not be required to accept any portion of said beets containing less than 10.5 per cent,
of sugar and a purity coefficient of 73.
That all analyses made by the Oxnard Beet Sugar Co. shall be accepted as final,
it being understood, however, that the farmers are at liberty to select and employ at
their own expense any competent chemist to whom the Oxnard Beet Sugar Co. shall
give free access to their beet laboratory for the purpose of checking the test made by
the chemist of the Oxnard Beet Sugar Co.
That I will notify the Oxnard Beet Sugar Co. after my beets are laid by but not
later than August isth, how many acres of beets I will have to harvest the next fall.
No agent of the Oxnard Beet Sugar Co. has authority to change any of the terms
or conditions of this contract.
It should be pointed out here that the terms of the contracts are
entirely in the hands of the factories and presumably satisfactory to
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them. Can the farmer meet the conditions thus imposed by the
factories one year with another and have a fair margin of profit left? The
following statements are by reliable men whom the writer interviewed
personally:
Mr. H. A. Pasewalk, Norfolk, Neb., is an implement dealer who
grows beets because there is money in the business. He raised 80 acress
of beets in 1896 and 90 acres in 1897. His statement of average cost
and profit per acre is as follows:
Plowing , $i . 50
Fitting ground and planting i . 50
20 Ib. of seed @ 15 cents per Ib 3.00
Bunching and thinning 4-5O
Two hoeings 4.00
Four cultivations i . 50
Lifting 1.25
Topping 4 . oo
Hauling 10 tons beets 3 miles 5 . oo
Siloing one-half of crop 75
Rent of land 5 .00
Total cost per acre. , $32 . oo
Gross receipts from 10 tons of beets @ $4.00 per ton 40.00
Net profit $8.00
Mr. Edmund Starke, of Grand Island, Nebraska, grows approxi-
mately 128 acres each year. The following is the average cost of grow-
ing, and profit for the five years from 1892-1897 in which he has been
engaged in the business:
Plowing one acre $ i . 50
Fitting ground and planting i . oo
20 Ib. of seed @ 15 cents 3.00
Bunching and thinning - 5.00
Four hoeings 5.00
Six cultivations i . 50
Lifting, topping, hauling (3 miles), siloing one-half of crop 10.00
Rent of land 4.00
Total cost for one acre $32 . oo
Gross receipts from 12^2 tons of beets @ $4.00 per ton $50.00
Net profit $18.00
Mr. Henry C. Giese, who has grown beets for the Grand Island
Factory since it was erected in 1890, gives the cost and profit per acre
for the past season's crop of 25 acres:
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Plowing $ i .00
Preparing 'ground 50
Planting 50
20 Ib. seed @ 15 cents 3 . oo
Bunching and thinning 4 . oo
Two hoeings 5
Pulling weeds i
Four cultivations i
Lifting, throwing in piles and topping 4 .75
Siloing one-half of crop i . 50
Rent of land 6
.
oo
Delivering 12.6 tons one mile @ 25 cents 3 .15
Total cost per acre $31.90
Receipts from 12.6 tons @ $4 oo $50.00
Net profit per acre $18.10
Yields the past season were lighter than usual. In 1896 Mr. Giese's
beets yielded 16*4 tons, bringing him $66.00 per acre. In 1895 he
raised 19 tons per acre, and owing to the bounty on sugar that year in
Nebraska, the factory paid $5.00 per ton, and Mr. Giese received $95.00
per acre. Mr. Giese's corn crop on adjoining land was yielding 50
bushels per acre, which was better than the average, and the market
price at that time was 16 cents per bushel, bringing him $8.00 per acre,
or a little more than the rent.
The above cases are not exceptional and many others could be
cited showing essentially the same results.
The Sass Brothers grew 115 acres this year which yielded 10 tons
per acre. They estimate the cost of growing, in case land is rented
and all labor hired, at from $26.00 to $30.00 per acre, varying some-
what with the condition of the ground, freedom from weeds, etc. This
year they will receive $4,600 for their crop, and will pay out for
expenses $1,265, leaving $3,335 for their own labor, rent, etc. They
were thoroughly acquainted with the business, and as a consequence
expenses were reduced to a minimum.
The crop of 1896 was unusually large, and several railroad agents,
traveling men, etc., rented land and went into the business as a specula-
tion. The following is the result of such an investment by Dr. Finch and
Wm. Murr, the former a physician, and the latter a traveling man, who
rented 128 acres near Grand Island:
Rent of land $ 5 . oo
Plowing 1.25
Harrowing, rolling, and-planting i . 50
Thinning, bunching and three hoeings 13.50
Pulling and topping 4 5
Lifting 1.25
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Siloing if delivering late 2 50
Hauling 10 tons 4 miles @ 70 cents 7.00
Seed 20 Ib. @ 15 cents 3.00
Total cost of one acre $39 . 50
Receipts from 10 tons @ $4.00 $40.00
Net proceeds $ .50
These were the only growers whom I met who were not anxious to
continue the business.
An opportunity was offered to converse with a large .number of
beet growers, some at their farms, but more at the factory, as over 200
loads were coming in daily. To the .question "Why are you growing
beets?" one of three answers was invariably given: ist. "Because it is
the surest crop the farmer can raise;" ad, "it is a cash crop and the
price is practically fixed;" and 3d, "there is more money in it than in
any other crop." These statements are borne out by the fact that the
beet acreage has so rapidly increased at both the Nebraska factories
that there is sharp competition among the farmers to secure contracts for
growing beets and either factory could contract for twice the beets it is
able to handle. Again, land values and rents have more than doubled
since 1891 in the region tributary to both factories.
The exceptionally prosperous condition of the beet sugar sections
is well recognized by traveling men. During the past season $160,000
was paid to the farmers of each of the above communities for 40,000
tons of beets, and this does not include the $40,000 paid to local
laborers in and about the factories.
As to yields and cost of growing, certainly 'Illinois will be at no
disadvantage. While the average rainfall and temperature for the grow-
ing season is about the same as for Grand Island and Norfolk, yet Illi-
nois has much less to fear from drouth and hot destructive winds than
has Nebraska. At the Experiment Station under very ordinary condi-
tions the average yield was 12 tons per acre of properly topped beets,
ready for the factory. While the reports from growers in all sections
show that this is not excessive, yet many have greatly exceeded this
amount. In this connection it will be of interest to know that in
Germany the average yield is about 12 tons per acre for the whole
country.
Wherever the industry has become established in a community in
the United States, and the many details of beet culture are understood
by the farmers, the profits are comparatively large. But it should be
clearly pointed out in this connection that the details of beet culture
are many, and must be thoroughly understood. The haphazard methods
so often practiced in corn culture would be fatal in the case of beets.
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Culture is everything. Excellent beets may be grown on a great variety
of soils, but they will not endure poor culture. Poor soil, a hard or wet
subsoil, too deep planting, uneven stand, fresh or coarse manure, im-
proper or untimely thinning or weeding, and insufficient cultivation and
hoeing are all disastrous to good yield and high sugar content. But
the beet sugar industry carries into a community, or rather builds up,
better agricultural practices. A careful study of the effects of the industry
upon a community brings out clearly the fact that other crops instead
of being driven out, are on the contrary, increased in both total produc-
tion and in yield per acre.
INSTRUCTIONS FOR SUGAR BEET CULTURE.
The following instructions from the Oxnard Beet Sugar Company
are quoted entire as being a brief and most complete statement of the
essentials of beet culture. This is especially valuable as it emanates
from a commercial source, and is based upon seven years of suc-
cessful experience under conditions very similar to our own.
SOIL.
Never select poor land. Use the best piece available on your farm, for the
richer the soil the better the crop. The best soil is so called bottom land. New
land should not be selected, as it never produces a high tonnage it should be at least
two years under cultivation. If possible spread the ground before plowing with
well rotted manure. Should there not be sufficient manure at hand, we would advise
the use of a fertilizer consisting of lime-cake, ammonia and phosphates. This may
perhaps appear to be expensive, but experience has shown that greatly increased
tonnage results therefrom. Under no circumstances should seed be planted where
land is sandy enough to blow.
PLOWING.
Immediately after taking off the grain, plow shallow (2 or 3 inches) in order to
prevent the weeds from going to seed. When this is done spread your field with
manure and in the fall plow deep (10 to 12 inches). This is very important, because
the beet is thereby enabled to penetrate into the subsoil without much obstruction,
thus preventing it from growing out of the ground and allowing it to extract consider-
able nourishment from the lower soil. The deep plowing will also give you clean
ground and will make it ready for early planting and thus insure large tonnage.
In case the plowing has not been done in the fall, flozu as early in the spring
as the ground will do to handle without sticking, for three reasons: ist, because
the sooner the weeds are encouraged to grow the more of them can be killed before
planting the beets; 2nd, because land plowed while the weather is cool will retain the
moisture much longer than it will if plowed during warm weather; 3d because it is
much better to allow the ground to settle as much as possible after plowing and before
preparation of seed bed so that it will become thoroughly packed, thus insuring
better and quicker germination. In the spring never throw up more than two inches
of soil that has not been stirred before; if your soil has never been plowed over 6
inches it is better to use a subsoil plow to loosen the ground to the proper depth.
These instructions refer only to spring plowing; when good land with deep soil is
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plowed in the fall, it makes no difference how much new soil is turned up as it would
decay in winter through the action of the frost. After spring plowing harrow or
better float, once immediately, and then leave the ground as it is until the time to
prepare the seed bed, thus allowing the zueeds to sprout. If the previous crop was
corn it is absolutely necessary to take the stalks and roots off the ground in the right
manner in order to permit of easy and proper horse-cultivation; it will not do to
plow the stalks under, however, as it cannot be done effectually the cultivator-knives
bringing them back to the surface once more, and at the same time dragging along
with them, more or less of the small beet plants. The best way is to remove the
mold-board from the plow which will enable you to loosen the roots without turning
the corn stalks under. Then gather them up with a bay rake into piles and after
burning as much as possible haul off the remainder.
PREPARATION OF SEED BED.
Land that has been fall-plowed must be harrowed as soon as the frost is out of
the ground and the soil is dry enough to prevent sticking. This work will level the
BEET DRILL.
ground, thereby holding the moisture in the soil and increase the germination of the
weeds, etc. To secure a good crop, it is absolutely necessary to kill all the weeds in
the ground before seeding. Here is uihere most failures occur, and if weeds are
allowed to get a start the cultivation of the crop will involve much unnecessary and
expensive hand-work. Therefore, to prepare a good seed-bed, we advise working
the soil four to five inches deep with a pulverizer, or better yet with a corn cultivator,
once lengthwise and once crosswise, making sure not to miss any spot in the field as
it is necessary to loosen any weeds that may have already sprouted. Then harrow
lengthwise and crosswise to level the soil perfectly and finish killing the weeds. After
this pack the top soil (2 to 3 inches) well, with a heavy roller, never use a plank float,
as floated ground is never well packed and will besides increase blowing and washing.
The better the soil is packed after the zueeds are killed, the better the beet seed will
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sprout. All the above work must be performed at a time when the ground is in good
working condition, (that is, not too damp, as the working of wet soil must be strictly
avoided). As beet seed requires considerable moisture to germinate it would also be
a great loss to the beet-grower to allow the soil during the preparation of the seed
bed to dry out; therefore in dry weather or in an average season the field must be
prepared and seeded the same day, this being the only way in which the moisture
can be kept in the ground a great feature in crop-raising and especially so in beet-
culture.
To prevent blowing, which is very disastrous to the small beet plants, (our ex-
perience has shown us, that even the best black bottom land will blow, if level and
fine, which it must be to secure a good crop) we advise running a light harrow over
the field, after rolling but before seeding. This harrow must be very light and can
be easily constructed and without much expense by using 2x2 pine pieces for the
beams and large nails for the teeth, only letting them project below the beams i^ to
2 inches. This harrow must simply scratch the soil (not over l/2 inch deep), thus
giving a rough surface, which will surely prevent blowing, except on dry, sandy soil,
on which, for this reason and some others, sugar beets should never be planted. The
.soil must not be loosened again by a deep harrowing, as this would injure the ger-
mination.
SEEDING.
To secure afullyield it is absolutely necessary to have a good stand. The
time of planting depends largely upon the season, it being generally from about
April 25th to May 25th, or about the season of corn planting, Not less than 20
pounds of seed per acre should be used to secure a good stand under all conditions ;
because, should the weather be dry the best seed will come up first and there will be
enough for a good stand ; on the other hand should a crust be formed on the field
after a heavy rain one plant will help the other to break through the ground. There-
fore sow at least 20 pounds to the acre.
Seeders made especially for this purpose, seeding four rows at a time and drop-
ping the seed continuously in rows (14 to 18 inches apart, according to the fertility of
the soil) will plant 10 to 12 acres per day. Never plant over three-fourths of an
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inch deep, but see that the earth is well packed around the seed by the press wheels,
attached to the back of the drill, because by pressing the surface the necessary mois-
ture for germinating in a dry season is drawn by capillary attraction out of the
deeper soil. The heavier the soil and the earlier the planting, the shallower must the
sowing be in order to prevent the seed from rotting in the ground. The deeper the
seed is planted, especially in heavy soil, the weaker the plants will be if they come up
at all. Therefore avoid deep planting-.
Parties growing a large acreage and not having very much help, will do well to
plant the crop in sections, at intervals of one week apart, in order to gain more time
for thinning ; however, do not plant too late, for in that case the beets will not be
strong enough when the dry season sets in, about the middle of July, and will there-
fore suffer from the drouth, while the earlier, and consequently stronger plants, will
thrive well and a heavier and better crop be insured. You had much better hire help
during- thinning- time than to plant too late.
CULTIVATING.
This work is performed with one-horse cultivators, which work two or four rows
at a time. If, after sowing, a heavy rain should cause a crust to form on the field,
KEET DRILL.
the light harrow is recommended ; but this only in case the seed has not germinated,
as otherwise it would be better to run the cultivator over the field, following the rows,
which can be done easily before the seed is up as the marks of the press-wheels can
be plainly distinguished. This ivork, hoicei'er, can be better done by hand hoes
(i i inches wide ; see hoeing). As soon as the beets break through the ground and
the rows can be followed the cultivation must begin, the earlier the better, not only
to destroy the weeds but to loosen the soil, which permits the air to penetrate, thus
forcing the growth of the beet and improving its quality. It is very important to kill
the weeds before they get above the ground, or at least before they become well-
rooted. This can be easily accomplished by cultivating the field with the flat shovels
every 8 to 10 days, care being taken to set the knives as close as possible to the rows,
and never over two inches from the rows, as long as the beets are small. As the beets
grow older, however, the shovels should be run gradually farther away from the
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beets, and also deeper until the leaves meet in the center of the rows, by which time
the cultivation should have reached a depth of 6 inches and should then cease as the
beets are ready to lay by. Besides destroying the weeds this repeated cultivation
prevents evaporation from the deeper soil and secures a good and healthy growth;
Never hill your beets, as level land keeps the moisture best.
THINNING OUT.
Care should be exercised in doing this part of the work as it is the most impor-
tant of all the cultivation and care of the crop, It is very necessary that this should
be done just at the right time, and the sooner it is done the better for the growth and
yield of the crop. As soon as the beets have four leaves they should be thinned and
must not remain longer than one week without thinning, as the roots will entwine
around each other, if left longer, and make the thinning detrimental to the plant that
is left. To peform this work, the beets should be bunched (directly after a horse
FOUR-ROW CULTIVATOR.
cultivator) -with an ordinary 6 inch hoe, cutting six inches of beets out and leav-
ing a tzvo-inch bunch containingfrom j to 6 beets. After the beets are bunched
the healthiest plant in each bunch is selected by the thinner to be left standing, the
others being pulled out by hand, together with all the weeds near by. This operation
will leave one plant every nine or ten inches and the ground should be pushed up
zvell around each (but not packed).
HOEING.
The first hoeing, zuhich is very important for the grozuth of the smallplants,
must be given zvith an ordinary n inch hoe betzveen the rozus of *% to 2 inches
deep and as soon as the beets break through the ground, or if crust isformed, as
soon as this occurs, following the press-zcheel marks.
As the ground will have become packed during the bunching and thinning, thus
i8 98.] THE SUGAR BEET IN ILLINOIS. 35
BULLETIN NO. 49. [January,
preventing proper circulation of air, and the young plants, moreover, will have be-
come weakened by their disturbance ; and for the further reason that it is cheaper to
do it then, the second hoeing should be given with a 7 inch hoe the day after the
beets are thinned, and never later than a few days after, care being taken to kill the
weeds out close to the plant but in such a manner as not to loosen or injure the beets.
As the cultivator only loosens and clears the ground between the rows, the hoe must
perform this work between the different plants. This hoeing should be three inches
deep. A similar hoeing may be necessary twice after this, the last depending upon
the freedom from weeds, also upon whether the ground is loose enough to enable the
roots to grow. Both of the last hoeings should be as deep as it is possible to make
FOUR ROW CULTIVATOR.
them without injuring or loosening the plant. Under ordinary circumstances no work
should be necessary in the field after eighty days from the time of planting except the
final and deepest horse cultivation.
HARVESTING.
By the first part of October the beets are ready to harvest; the first planting
generally a few weeks earlier. As the beets increase in tonnage mostly in September
and the first part of October the harvesting with full force should not be started be-
fore the middle of October. The harvesting is done with a two-horse puller which
loosens the beets but leaves them in the ground. After this the beets have to be
pulled by hand and topped with a corn-knife at the base of the bottom leaf and can
then be shipped to the factory, or siloed at the field and shipped later, after the beet-
growers have finished their other farm work.
SILOING.
As to the best method of doing this, from our five years' experience in siloing in
this state, we should recommend the following plan :
In the first place do not harvest your beets until they are ripe, as green beets do
not keep as well in siloes as ripe ones, and besides should you harvest when too green
they might not contain the necessary 12 per cent, of sugar with purity of So per cent.
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In an average season no beets should be siloed before October isth, and if the
weather is warm it would be better to wait until the 2oth, but in no case should the
beets be allowed to remain unharvested and not siloed until the ground freezes.
BEET LIFTER.
Frost-bitten beets will not keep ; therefore all beets that you silo must be free from
frost and be covered up the same day that they are harvested.
We would advise making five to seven silos to the acre, placing not less than two
tons in each silo.
When ready to silo lift the beets from forty to forty five rows with a horse har-
vester. These loosened beets must then be pulled out of the ground by hand and
thrown in piles. It is advisable, in case the strip you have lifted contains forty-five
rows, to make a pile (silo) every six rods the length of the strip, and as this section of
the forty-five rows is about four rods wide and six rods long, each silo would thus
contain the beets from twenty-four square rods (about one-seventh of one acre). To
prevent unnecessary handling it is advisable to first pull out the beets from the middle
of the marked twenty-four square rods, placing them in such shape as to make a vacant
place in the center of about one rod wide and two rods long, then to pull the balance
of the beets throwing them into a windrow close to and surrounding this vacant, spot.
When this is finished, top the beets (at the base of the bottom leaves) with one stroke
of the knife and throw them in the vacant. place, making a pile four feet wide and not
over three feet high, the length of the pile depending entirely on the yield. After all
the beets are topped and piled up in proper shape cover the pile with six inches of
dirt, being careful not to have any leaves or straw on the beets or mixed with them,
and also to leave wide open a hole one foot in diameter, every five feet on top of the
pile (at least two in each pile) for ventilation, as beets will sweat some after siloing
It is generally advisable not to put much more than six inches of dirt over the
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beets in October, but to keep them free from frost you should cover the silo before
the weather gets cold, say about ten days or two weeks after harvesting, in any case,
before hard frost sets in evenly, with five to six inches of loose straw, leaving the
ventilation holes uncovered, and place about two inches of dirt on top of the straw to
prevent it from blowing away and for the purpose of packing it, as when well packed
it will best keep the cold air out of the silo.
Thus the covering in the end will be composed of six inches of dirt, two inches of
packed straw and then two inches more dirt.
In an ordinary season such covering should keep your beets from freezing, but
should there be exceptionally cold weather you might find it necessary (in case we
have not ordered all your beets delivered to the factory by that time) to cover the'
remaining piles with some long manure.
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As soon as the covering of silo freezes two inches, shut the ventilation holes with
dirt and then keep them shut.
GENERAL.
When beets arrive at the factory an average fifty pounds is taken from each load.
They are then thoroughly washed and examined to see if properly topped, then
weighed again, the loss determining the tare.
Beets can be delivered on cars at any station -along the line of railroads running
into Grand Island, said cars to be loaded to their visible capacity. The factory will
make a deduction for freight as follows: Thirty cents per ton for distances of twenty-
five miles from Grand Island, or under; fifty cents per ton for distances exceeding
twenty-five miles and under forty-five; and for distances exceeding forty-five miles
and under one hundred, eighty cents per ton. When beets are shipped from a greater
distance, rates will be named on applying to the -factory.
Avoid placing leaves, straw or dirt in the cars, as these are deducted from the
weight of load at factory, besides which freight must be paid upon them also. It is
to the farmers' interest to fill and forward the cars as rapidly as possible. Shipping
tags (which will be furnished by the factory in the fall) should be tacked -securely on
the side of every car. When a car is sent to the factory the number and initial of
same must be mailed us immediately, on a postal card.
From the foregoing any farmer can obtain a general idea of the manner in which
the beet crop must be handled. In raising sugar beets it is absolutely necessary to
get rid of the idea of trying to save necessary labor. Sugar beets need much work,
but they pay double or treble as much as any other crop in this state, if worked well.
Our six years experience has shown us that seven tons of beets per acre pay for all
the team work (30 cents per hour), all the hand labor (7% to 15 cents per hour) per-
formed on the field, also for seed, rent of land, machinery and freight; all of the yield
above this tonnage being clear profit. Ten tons may be regarded as an average
crop per acre, although much higher yields are made. A good farmer who takes the
right care of the crop and selects proper land should, in an average season, raise not
less than twelve tons per acre. Our old beet growers even claim to be able to raise,
in a good season, by using richly manured bottom land, 25 to 30 tons per acre, which
yield has already been obtained by several parties.
The seed which is purchased by us from the most reliable growers in Europe,
and is of the best varieties, will be furnished to our contractors at a nominal price
and to parties not within a radius of one hundred miles of i the factory we will sell
the seed in small quantities (for experimental purposes), as long as we have it to
spare, at twenty cents per pound cash f. o. b. Grand Island.
OXNARD BEET SUGAR COMPANY,
Grand Island and Norfolk, Neb.
LABOR.
The majority of farmers grow from 5 to 15 acres of beets and per-
form most of the labor themselves. It is frequently necessary, however,
to hire extra help during the thinning and harvesting periods. Farmers
growing more than 15 acres generally contract in the spring with one or
more laborers to do the thinning, hoeing, and topping at a -cost varying
from $10 to $13.
While there is demand for considerable labor, yet no great diffi-
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culty has been experienced in securing help in the communities where
the industry has been established. It is the opinion of those most
familiar with beet culture in this
-country that the industry will bring
with it the necessary labor.
HIGHLY BRED SEED ESSENTIAL.
The high per cent, of sugar content necessary to success in the
sugar beet industry can be maintained only by the most careful methods
of plant breeding. The sugar content has been increased from the four
to six per cent, of the unimproved beet, to twelve and sixteen per cent,
for the field crop, with individual beets testing twenty and even twenty -
two per cent, of sugar. It is these last that are selected for seed pro-
duction. High bred plants, like high bred animals, tend to degenerate
or return to their normal condition. Especially is this true if the con-
ditions are unfavorable and the characteristics are newly acquired, and
not strongly fixed. Hence it is that the grower gives special attention
to the source of his seed. He must have well bred seeds that is, seeds
with a good pedigree.
How THE SEED is PRODUCED.
The process is something as follows : The field of beets grown for
this purpose is harvested with more than ordinary care to prevent any
possible injury to the beets. From these the grower selects roots of
good shape weighing from sixteen to twenty-five ounces, and these are
stored in the silo until spring, when they are again sorted, and what are
known as the "mother beets" are selected for planting. The selection
is made by cutting off the tips of the roots and throwing them into a
solution of common salt having a definite specific gravity, or the whole
beets may be thrown in. Those which float are thrown out. Only
those which sink are subjected to the final test. A hole is bored
obliquely through the center of the upper portion of the beet and the
juice from the pulp thus removed is tested with a polariscope, and only
those containing the highest per cent of sugar a*e saved for planting.
They are then set out in rows about thirty inches apart each way.
The earth is firmly packed around the roots, and an inch of loose soil
covers the crown.
In the fall the seed is harvested, cleaned, and stored in a dry place.
This seed is not placed on the market, but is planted in the spring, and
from this crop "mother beets" are again carefully selected and placed
in the silo. In the spring following, the beets are planted as before,
but the mothers are not generally subjected to the same rigid test of
the polariscope.
The seed from this crop is then placed on the market. It will thus
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be seen that four years of work is required to produce a crop of seed for
the market. The breeding of sugar beet seed is carried on extensively
in Europe, but only to a limited extent in this country.
.COST AND PROFIT IN SUGAR MAKING.
The mean cost of manufacture of beet sugar in 113 German fac-
tories for the campaign of 1889 and 1890 was as follows, the figures
given below being on the basis of one ton of beets :
Mean cost of beets
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These $50,000 of general annual expenses are brought into account without
regard to whether the quantity of beets handled be 40,000 or 60,000 tons per season,
because the fluctuations in the expense item up or down are not great in relation tO'
the quantity of beets.
The value of the residue, on pulp and molasses, viz.: 1,200 pounds of pulp and!
40 pounds of molasses, has been taken into calculation at the lowest market price
for cattle and sheep food at 50 cents per ton of beets which is only half the value
that this residue really possesses for cattle raisers or feeders.
If the price of coal be advanced $1.00 from 2.56 per ton, then the cost of pro-
ducing a pound of sugar will increase but 5-iooths of a per cent., which is too little-
to need consideration. More important will be the consumption of 25 per cent, or
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more, instead of 12 per cent, as is commonly estimated. For wages, I have estimated
three times those paid in Europe, and the season's expenses ($50,000) are estimated
at least 50 per cent, higher than is estimated in good running European factories.
The same principle has been followed in the estimate of 75 cents per ton in daily
expenses for various necessary articles.
We reach the conclusion that a factory using annually 40,000 to 50,000 tons of
beets, and producing 180 to 220 pounds of granulated sugar from each ton of beets
produces a pound of sugar at a cost of 3^ cents.
The selling price of sugar will be materially higher later, when raw sugar is
bought at Hamburg or Cuba and imported under the present Dingley tariff, for the
cost of granulated sugar made from imported raw sugar, refined in the United States
today is surely 5^ cents and higher per pound, against about 3^ cents for granulated
sugar produced from beets grown in the United States. Therefore, I predict that the
beet sugar industry will grow and prosper in this country.
* Where the Money Goes. The Chicago Inter-Ocean, investigating
the Lehi, Utah, sugar factory operations for the year 1893^ reports the
expenses of the factory for various items to be as follows :
28,800 tons of beets which cost $142,233.96
4,500 tons of coal at $3 13,500.00
200 tons of coke at $17.10 3,420.00
i, 600 tons of lime rock at $2.50 4,022.50
40,000 double sugar bags at 14^0 5,800.00
4,150 yards of heavy duck at 150 622.50
i
, 050 yards of German duck at 500 525 . oo
6,000 pounds of sal soda 150.00
4, 500 pounds of tallow 270 . oo
'30, ooo pounds of sulphur 600 . oo
10,000 pounds of muriatic acid 350.00
Laboratory and other supplies 5,000.06
Paid for labor 52,923.80
$230,417.64
The following letter is from James G. Hamilton, Vice-President
Oxnard Construction Company, in reply to an invitation to be in at-
tendance at the Sugar Beet Convention to be held at the University,
beginning February 25th :
NEW YORK, January 21, 1898.
E. Davenport, Esq.,
Urbana, III.
DEAR SIR: Replying to yours of the zoth inst. would state that we appreciate
the good work which you are doing in showing to the public the inadvisability of going
recklessly into the erection of beet sugar plants and we should be glad to be present
at the meeting on February 25th that you speak of, but are so occupied with the
erection of a large plant in Southern California, that such would be impossible.
This company has been organized with the view of not only building and equip-
ping beet or cane sugar plants for those desiring to go into the business, but also for
manning and where necessary running the plant for its first campaign.
*Wis. Bull. No. 55 tCapacity Irebled since 1893.
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You are probably aware that we have built and are operating three of the most
successful factories in this country and should the policy of our national government
be that of protection to the sugar industry of the United States, there is no reason
why in a comparatively short period of time, we should not produce all the sugar con-
sumed by our citizens. * * * Yours very truly.
OXNARD CONSTRUCTION Co.,
J. G. HAMILTON,
Vice-President
,
At the request of the Experiment Station the American Copper,
Brass & Iron Works, Chicago, furnishes the following valuable com-
munication relative to the cost of erecting factories, and the conditions
necessary for their successful operation:
CHICAGO, Jan. 21, 1898.
The cost of a beet sugar factory depends greatly upon the completeness of its
installation; much contradictory advice is given on this subject by various parties,
who have sprung up all over our country as experts and promoters, in the hopes of
reaping a harvest out of the coming boom in the sugar business.
To build sugar factories it takes large capital and the agreement of the surround-
ing farmer community to supply the necessary beets for operating the same. A sugar
factory without beets or beets without a factory cannot exist, but both interests must
be identical. The farmer or beet grower must first encourage capital with his will-
ingness to enter into contracts for a number of years, not one, two or three years,
but five years or more, so as to satisfy the parties who will furnish the money for
erecting the factory that they need not fear for want of supply of the product neces-
sary to operate such an institution and thus insure the investment made by the capi-
talist. The better and surer way would be for the beet raisers themselves to aid
such an enterprise financially and thus become more closely identified with the suc-
cess of the factory. If capital can be convinced that the before mentioned conditions
can be accomplished there will be no trouble of obtaining the necessary means for
erecting factories.
The success of beet sugar making in the United States has been fully demon-
strated by the results obtained by the few up-to-date factories now in operation.
This is due to no cheap concerns, but to establishments which are in every respect
strictly complete and equipped with the very best up-to-date machinery and
arrangements, built according to practical experience and scientific researches, and
especially those designed and erected by American engineers and equipped with
American machinery and by reputable manufacturers of such machinery.
The cost of such machinery is so varied that it is almost impossible to give an
approximation of the cost of same owing to the different constructions and qualifica-
tions. The most experienced and reputable contractors and manufacturers give the
figures of a plant all complete and ready to operate, equipped with the very best and
modern machinery and buildings and the most approved arrangements at $1,000.00
for each ton of beets which such a factory will consume in 24 hours. That is, a
factory of 350 tons would cost $350,000.00.
This estimate is substantially correct, but much depends on the location, founda-
tions for buildings, water supply, cost of building material, freight rates, etc , which
cannot very well be given in a general approximation.
Sugar factories are most always contracted for complete with buildings, beet
sheds, water intake and the entire equipments ready to operate; or the complete
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machinery equipment without buildings; but in the latter case the plans must be
furnished by the machinery contractor so as to adapt them to the machinery to be
installed in same, which is very heavy and bulky, and requires a well calculated and
strong, substantial structure.
No factory should be built by piecemeal, that is machinery procured from various
manufacturers and erected by parties who may attempt to build sugar factories in that
way, for the reason that all the machinery must harmonize and be proportioned
together, if it is to be successful. In this way of building no one will want to assume
responsibility in case of failure of any of the apparatuses, and it may cause serious
delays and great damage to the company. Delays and break-downs mean the loss of
the beet crop which will have to be paid for by the company whether utilized or not.
Buildings for sugar factories should always be designed large enough and with
the view that the capacity can be increased or doubled at any future time. The
extra outlay for this in the beginning is not very much more, and will be found
greatly advantageous in the future. The extra help required in a factory of double
capacity is proportionally smaller than when two separate factories are operated.
Labor is a great and costly factor, and therefore only the most improved labor-saving
arrangements should be employed, designed by experienced and practical engineers
who understand the wants and requirements of a successful sugar factory.
These suggestions are conscientiously made in the hopes that they may assist in
promoting the beet sugar interest in our state, and to prevent any existing miscon-
ceptions among the readers of your valued bulletin. The writer has had many years'
practical experience in designing and erecting sugar factories and sugar machinery,
and has been prominently connected in assisting in the designing of the Lehi, Utah,
sugar factory, and as superintendent of erecting the machinery of that plant.
J. NEUERT, M. E. Supt.,
American Copper, Brass & Iron Works.
Sugar Machinery Department.
ACREAGE NECESSARY TO SUPPLY A FACTORY.
From 3,500 to 4,500 acres will be required to supply the average
sized factory with 40 to 50 thousand tons of beets for a campaign. At
Grand Island and Norfolk about three-fifths of the beets are produced
within a radius of eight miles of the factories, or hauling distance.
The other two-fifths are produced outside of this radius and shipped in
by rail, in some instances a distance of 85 miles.
There are 128,500 acres within a radius of 8 miles. If, therefore,
all the beets necessary to supply a factory were grown within this area,
less than three of every eighty acres would be required, or about 3 per
cent.
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STATISTICS LITERATURE MACHINERY.
The following tables furnish much valuable information relative to
the beet sugar industry both in Europe and in the United States:
WORLD'S CONSUMPTION OF SUGAR.*
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RUSSIA. Number of factories, 273; quantity of beets used, 4,818,869 tons; per
cent, of raw sugar in beets, 15.71; average output of sugar for each factory,
2,565 tons.
FACTORIES IN OTHER COUNTRIES: Belgium, 121; Holland, 30; Spain, 15;
Szveden, 10; United States, 7; Scotland, 50.
NUMBER OF FACTORIES OPERATING IN 1895-6.
Germany 397
France 356
Russia 273
Austria Hungary 216
Belgium 121
Holland
." 30
Spain 15
Sweden 10
United States 7
Scattered 50
Total 1,475
EXPORT BOUNTIES PAID IN 1894 TO SUGAR FACTORIES.
Germany $ 5,781,250
France 10,000,000
Austria Hungary $2,000,000
Belgium 5,000,000
VALUE OF THE SUGAR AND MOLASSES IMPORTED INTO THE UNITED STATES, AND
OF THE WHEAT AND FLOUR EXPORTED FROM THE UNITED STATES
1891 TO 1895 INCLUSIVE.
Imported
Sugar
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*CONDENSED DATA CONCERNING THE BEET SUGAR INDUSTRY OF GERMANY.
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* Pounds of sugar per ton of beets: The tonnage of beets worked
up at the Norfolk, Neb., sugar factory for the past five years, and the
yield of sugar per ton of beets for the same period, are as follows:
Year.
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SPECIAL MACHINERY.
In addition to the ordinary farm machinery there will be required
a beet seeder ($40 to #50), a cultivator ($25 to $35), and a lifter ($6
to $8).
The following companies manufacture standard sugar beet machin-
ery, cuts of which appear in these pages:
Deere & Mansur Company, Moline, Illinois.
Moline Plow Company, Moline, Illinois.
Superior Drill Company, Springfield, Ohio.
For references to construction companies and beet sugar machinery
consult "The Sugar Beet," the monthly mentioned above.
PERRY G. HOLDEN, M. S.,
Assistant Agriculturist.
CYRIL G. HOPKINS, M. S.,
Chemist.
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